Synthesis of (E)-1,2-diphenyl-1,2-bis(4-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-
2-yl)phenyl)ethene, TPE. [2] [3] To a flask was added 500 mg (1.02 mmol) of compound 1, 518 mg (2.0 mmol) of bis(pinacolato)diboron, and 600 mg (6.12 mmol) of potassium acetate in 20 mL of DMF under nitrogen atmosphere, and 37 mg (0.05 mmol) of Pd(dppf)Cl 2 was added into the flask in one portion. After that, the reaction mixture was heated to 110 °C for 36 h and then cooled down to room temperature. THF was added at 0 °C. To another single-neck round-bottom flask was added 0.35 mL (2.5 mmol) of (trimethylsilyl)acetylene and 15 mL of freshly distilled THF under nitrogen atmosphere, and then 2.5 mmol of n-butyllithium was added at 0 °C. The two solutions were stirred at 0 °C for 1 h and then the one containing n-butyllithium was transferred into another one very slowly via a syringe needle. After that, the mixture was allowed to worm up to room temperature and kept stirring for 8 h. The reaction was cooled to 0 °C again and 1 mL of 10% HCl was added slowly to terminate the reaction. L of PS-PEG-COOH (1 mg/mL in THF) were mixed well in 5 mL THF. The THF solutions containing polymers were injected into 10 mL H 2 O under vigorous sonication.
After that, THF was gradually removed by purging nitrogen gas on a 90 o C hotplate for Triton X-100 in MilliQ water (2.5 wt%) was added to the Pdot-streptavidin mixture. The mixture was then transferred to a centrifugal ultrafiltration tube (Amicon® Ultra-4, MWCO: 100kDa), and then concentrated to 0.5 mL by centrifugation. Finally, the Pdotstreptavidin bioconjugates were purified by gel filtration using Sephacryl HR-300 gel media. To conjugate Pdots with folate-PEG-NH 2 , 1 120 L of Folate-PEG-NH 2 (1 mg/mL) in DMSO and 80 L of freshly-prepared EDC solution (5 mg/mL in MilliQ water) was added to a 4mL of Pdot solution. The mixture was stirred for 4 h and then worked up using the same protocol as mentioned above. The folate-modified Pdots (FA-Pdots) were then used for in vivo tumor imaging in mice.
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The average particle size was determined by dynamic light scattering and transmission electron microscopy (TEM). TEM images of the synthesized Pdots were acquired using a JEOL 2100 transmission electron microscope at an acceleration voltage of 200 kV. For TEM, a drop of Pdot aqueous solution was placed onto a carbon-coated grid and allowed to evaporate at room temperature. The absorption spectra of Pdots were measured using UV-visible spectroscopy (Dynamica Halo DB20S, Dynamica Scientific).
The fluorescence spectra were collected using a Hitachi F-7000 fluorometer (Hitachi, Tokyo, Japan) under 450 nm excitation. Absolute fluorescence quantum yield of Pdots was determined by using an integrating sphere unit of Hitachi F-7000 fluorescence spectrophotometer.
Single-Particle Brightness Measurements. Force Field. For conjugated polymers, there exist a few sets of force field describing the intramolecular and intermolecular interactions in the MD simulation, especially for describing thermal-annealing condensed systems. [10] [11] [12] [13] [14] Considering the transferability to include different monomer units in a copolymer, the OPLS (Optimized Potentials for Liquid Simulations) [15] [16] [17] seems ideal for this purpose. 18 However, due to the extended π-conjugation along the polymer backbone, the original OPLS force field is unable to accurately capture conformational and structural properties, and therefore further adjustments of torsional potentials and atomic partial charges are necessary. [10] [11] [12] [13] [14] [19] [20] We followed the recommended procedure described in the literature 11 to construct the torsional potentials of the donor-bridge and donor-acceptor linkage. The torsional potentials were calculated with the corresponding angles scanned from 0° to 360° with S14 steps of 5°. For each calculation, we constrained the dihedral angle between each unit and perform geometry optimization on all remaining degree of freedom, and the calculation was performed with PM6 semi-empirical Hamiltonian. 21 The resulting torsional potential energy surfaces were fitted with the Ryckaert-Bellemans function:
. On the other hand, atomic partial charges were calculated from
each individual (donor, bridge and acceptor) unit using the "Charges from the Electrostatic Potential on a Grid" (CHELP) method at the B3LYP /6-31+G** level. All quantum-chemical calculations are performed using the Gaussian 09 program package. 22 With regarding to the force field parameters of individual units, we followed the improved OPLS-based force field reported for PF, TFQ, and TPE,73-75. The force field of Pttc and BODIPY are taken from common OPLS parameters.
Simulation Details. Previously, there are literatures demonstrating a rational strategy for a thermal-annealing condensed system that produces a realistic ensemble of conjugated-polymer chain conformations. [23] [24] [25] Following a similar strategy, we started with a low-density arrangement for both the oligomer and monomer systems. The DAD oligomers (or the acceptor monomers) are uniformly mixed with the DBDB oligomers (the donor and bridge monomers, for the monomer system) to avoid artificial aggregation structure. The system was first equilibrated using NPT ensemble at 600 K and 100 bar for a duration of 2 ns, followed by annealing from 600 K to 300 K in a linear and continuous fashion within 1 ns (which corresponds to an annealed rate of 300 K ns -1 ). Then, each simulation system is carried out at 1 bar and 300 K for 5 ns to help relax the changes due to the pressure adjustment. The trajectory data gathered from the final 5 ns are utilized for subsequent analyses. The MD simulation was performed using the GROMACS package S15 (version 2016.4) 26 with GPU acceleration (NVIDIA Tesla P100). The equations of motion were integrated using the velocity Verlet algorithm with a time step of 2 fs. All simulations were conducted at a target system pressure and various target system temperatures by using Berendsen NPT ensemble, with a coupling constant of 0.5 ps for both thermostat and barostat. Periodic boundary conditions in all three directions were implemented. Long-range electrostatic interactions are treated using the smoothedparticle-mesh-Ewald (SPME) technique, with a precision of 10 -5 and a real space cutoff of 15 Å. The same cutoff distance is used for the truncation of Lennard-Jones interactions, where standard geometric combining rules are adopted for any unlike pair of atoms. We also performed the experiment of hepatotoxicity by intravenously injecting PBS buffer (control) and Pdot-folate conjugates into two separate mice. After 24 h postinjection, we measured the values of AST (aspartate aminotransferase; GOT, glutamate oxalacetate transaminase) and ALT (alanine aminotransferase; GPT, glutamate pyruvate transaminase) in serum to evaluate the liver function under Pdot treatment. Serum levels of AST at 24 h after injection were measured to be 119 and 75 U/L for PBS-treated and Pdot-treated mice, respectively. For the serum levels of ALT at 24 h after injection, they were determined to be 39 and 32 U/L for PBS-treated and Pdot-treated mice, respectively. Both values are in the normal ranges for PBS-treated or Pdot-treated mouse, indicating that the livers are still in normal function for both mice. We further carried out histological examination of livers by analyzing the H&E staining of liver tissues for both mice ( Figure S4 ). The results suggest that Pdots have negligible hepatotoxicity.
A B Figure S4 . H&E staining of liver sections from (A) PBS-treat mouse and (B) Pdottreated mouse at 24 h post-injection. The scale bars are 50 μm.
